Scaffolding Reflection for Collaborative Brainstorming by Clayphan, Andrew et al.
 
 
University of Birmingham
Scaffolding Reflection for Collaborative
Brainstorming
Clayphan, Andrew; Martinez-Maldonado, Roberto; Kay, Judy; Bull, Susan
DOI:
10.1007/978-3-319-07221-0_79
Document Version
Early version, also known as pre-print
Citation for published version (Harvard):
Clayphan, A, Martinez-Maldonado, R, Kay, J & Bull, S 2014, Scaffolding Reflection for Collaborative
Brainstorming. in S Trausan-Matu, K Boyer, M Crosby & K Panourgia (eds), Intelligent Tutoring Systems. vol.
8474, Lecture Notes in Computer Science, Springer, pp. 615-616, Intelligent Tutoring Systems, 20/06/14.
https://doi.org/10.1007/978-3-319-07221-0_79
Link to publication on Research at Birmingham portal
General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.
•	Users may freely distribute the URL that is used to identify this publication.
•	Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•	User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•	Users may not further distribute the material nor use it for the purposes of commercial gain.
Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.
When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.
If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.
Download date: 01. Mar. 2020
adfa, p. 1, 2011. 
© Springer-Verlag Berlin Heidelberg 2011 
Scaffolding Reflection for Collaborative Brainstorming  
Andrew Clayphan
1
, Roberto Martinez-Maldonado
1
, Judy Kay
1
, Susan Bull
2
 
1School of Information Technologies, University of Sydney, NSW 2006, Australia 
2Electronic, Electrical and Computer Engineering, University of Birmingham, UK 
{ajc,roberto,judy}@it.usyd.edu.au 
s.bull@bham.ac.uk  
Abstract. We present a reflection-on-action system supporting students’ reflec-
tion and self-assessment after a tabletop brainstorming learning activity. Open 
Learner Models (OLMs) were core to the reflection task, to scaffold student’s 
self-assessment of egalitarian contribution; and group interaction from ideas 
sparked from each other. We present multiple OLMs to the group generated 
from logs automatically captured from the collaborative activity. Our work ad-
vances the understanding of OLMs for brainstorm reflection, and the benefit of 
multiple OLM representations. 
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1 Overview 
Analyzing alternative views of captured student data can be used to provide effec-
tive support to both students and teachers [2]. This is particularly crucial for develop-
ing collaborative skills for idea generation, and for students to reflect on how well 
they contributed to the group [3] and their interaction with others. Reflection involves 
actively monitoring, evaluating and modifying one’s thinking and comparing it to 
peers. Reflection-on-action is when one evaluates their own process, “thinking back 
on what [they] have done in order to discover [how] knowing-in-action [their ac-
tions] may have contributed to an unexpected outcome” [4]. Open Learner Models 
(OLMs) have long been used as a method to support student reflection on their devel-
opment of knowledge, skills, performance and understanding [1]. We support reflec-
tion with OLM visualisations immediately after the brainstorm (Figure 1—top).  
We created models and their visualisations for two key aspects of group brain-
storming: contribution equality in terms of the number of ideas created by each stu-
dent, and group effect in terms of the number of ideas sparked. We scaffold each area 
differently. For contribution equality, we analyse the effect of two group OLMs on 
students’ self-awareness, by presenting them in sequence, incrementing the detail of 
the student information shown (Figure 1—2,3). For idea sparking, we compare the 
inspection of the final product to a replay of the whole brainstorm process, and a 
hands-on reflection task with the presentation of a group summary OLM to students 
(Figure 1—5,6). We analyse the effect of the scaffolded reflection activity by measur-
ing changes in self-awareness, from Likert data and students’ written responses, after 
presenting each new piece of information. We examine whether students gain greater 
insights from studying each of the different OLMs. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Our set of carefully designed OLMs, offered students the benefit of reflection on 
what they did, how they did it, and what they learnt. Our work enabled learners to 
step back and critically reflect on their actions. Multiple representations for both egal-
itarian participation and idea sparking led to insights for the majority of students. This 
work moves towards demonstrating OLM effectiveness for gaining insights into the 
collaborative process. Moving forward, we will examine the integration of these 
OLMs into an authentic classroom setting and explore their long-term use over multi-
ple brainstorms.  
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Fig 1. Egalitarian Contribution and Idea Sparking OLMs. 
